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1. Ilestu ocBOEHHUS AUCIIUILIHHBI

K oCHOBHBIM meJsIM «®usuka IUIacTa» 3aKiIoyaeTcss B (QOPMHPOBAHUH Y
oOydaromuxcsi 3HaHUM U yMEHM, pa3BUTHUE KOMIIETEHLUUH B OOJACTH TEOpUU U TMPAKTUKH
U3ydeHHsl (UIbTPALMOHHO-EMKOCTHBIX, (DM3UKO-MEXaHWYECKHX W TEIUIOBBIX CBOWCTB TOPHBIX
MOpoJI, COCTaBa U (HU3UKO-XMMHUYECKUX CBOWCTB IJIACTOBBIX (DIIFOMOB, HACHIIIAIOIINUX MOPOIbI-
KOJIJIGKTOPBI, ()a30BBIX MEPEXOJ0B YITIEBOJAOPOAHBIX CHUCTEM, IOBEPXHOCTHO-MOJEKYISPHBIX
SBJICHUH, IPOUCXOASIIUX B TUIACTE, CBOWCTBAX CUCTEMbI HE(Th-Ta3-BOJA-I0PO/A, OMPEIEISIOIINX
(GWIbTpalUIO IUIACTOBBIX  (IIIOMIOB W3 TOPUCTBIX CpEeA, PEKUMOB pabOTHl  3aleKei.

OcCHOBHbBIE 32JaYU : ABIAIOTCS H3yYeHHE (UIMUYECKMX CBOMCTB TOPHBIX MOPOI —
KOJIJICKTOPOB He()TH U Ta3a, ysICHEHHE B3aMMOCBS3U MEXAY EMKOCTHBIMA U (PUIBTPAIIMOHHBIMH
XapaKTEPUCTUKAMHM TOPHBIX MOPOJ, HU3yYEHUE TEIUIOBBIX CBOMCTB TOPHBIX IOPOJ, MOHATHE
HEOJHOPOAHOCTEH KOJJIEKTOPOB, MOJEIH IUIACTOB, YSICHEHHE (U3NYECKOTO COCTOSHUS HePTH U
ra3a npu pa3jHyuHbIX YCIOBHIX B 3aJIeXKH, U3YUCHHE COCTaBa U Kiaccupukauuu HedTel, u3ydeHue
buznyeckux CBOMCTB He(pTH U TNPUPOAHBIX Ta30B, MOHATHE O (PA30BBIX COCTOSHUAX
YIJIEBOJOPOAHBIX CHCTEM, HM3yueHue (Ha30BbIX MPEBPALIEHUN OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEM, U3YYEHHE IUIACTOBBIX BOJ M HUX (PU3UUYECKHX CBOMICTB, M3YUYECHHE IUIACTOBBIX BOJ M UX
($U3NIECKUX CBOICTB, IOHATHE O PEKUMaX PadOTHI HEPTIHBIX U Ta30BBIX 3aJICHKEH.

2. Mecto nucuuiuinabl B cTpykrype OIl 6akanaBpuara

Kypc aucuumivnn «®usuka miacra» 06azupyercs Ha 3HAHUSAX, MOJYyYEHHBIX
Opy TOpenblAyleM Hu3ydyeHun KypcoB «Dusukay, «Xumus», «MareMatukay,
«Teopetnueckass ¥ TpUKIATHAsA MeXaHHKa», «TpyOONpoBOIOCTPOUTETBHBIE
MaTtepuanb», «MeTo107I0rusl UHAKEHEPHOU AESTENBbHOCTI U JP.

B nenom, nzydyeHue HanpaBIeHO HA MOATOTOBKY BBIITYCKHUKA B COOTBETCTBUU
C KBaNU(UKALUOHHBIMU TpeOOBAaHUSIMH, YCTAHOBJIEHHBIMH TOCYJapCTBEHHBIM
oOpazoBarenbHbIM cTangapTom GI'OC BO.

3. IlepeveHb MIIAHMPYEMBbIX Pe3YJIbTATOB 00y4YeHHS N0 JUCHUILIHHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yIbTAaTaMU 0CBOCHHMS 00pa30BaTeJIbHOM
NPOrpaMMbl

B pe3ynabraTe OCBOGHMS JAUCHMIUIMHBI (MOAYyJA) y  OOydYaromIuxcs
bopMHpYIOTCA  CENYIOUME KOMMETEHIMM U JODKHBl  OBITh  JTOCTUTHYTHI
CIelyIOUMe pe3ysibTaTbl O00y4deHUss Kak »dTan (OpMUPOBAHUS  CIEAYIOLIUX
KOMIIETECHIIUM:

Kon B pesynbrare ocBoeHUs [TepeueHb IAHUPYEMBIX PE3YJIbTATOB
KOMITETCHIIUH 00pa3oBaTenbHON 00y4eHUs 10 JUCIUIIIIHE
IPOrpamMMbl 00yJarOLHiCs

OJDKEH 00/1a1aTh

1 2 3
IK-1 CrocoGHOCTHIO TPUMEHSTh 3HaTh:
HpOHCCCHBIfI moaxona B HAaYYHBIC U TPAKTHYCCKUC OCHOBLI

HpaKTHqCCKOﬁ JCATCIIBHOCTH, TEXHHUYCCKOU JUAarHOCTUKH Heq)TeFaSOBOFO




COYETaTh TEOPHUIO U MPAKTUKY

000pyI0BaHMsI, METOI0JIOTUIO
JUArHOCTUYECKOI0 MOJAX0/1a Ha dTarax
MIPOCKTUPOBAHMS, U3TOTOBJICHUS U
IKCILTyaTaIuu;

YMmerh:

peaHI/ISOBBIBaTB TCXHI/I‘-ICCKYIO I[I/IaI‘HOCTI/IKy
Ha BCEX HAIPABJICHUSIX HHKCHEPHOMN
NCATCIIBHOCTHU B He(bTeI‘EBOBOM
MIPOU3BOJICTBE;

Baanern:

Meroaamu, cpeICTBAMU U TPUEMaMU,
I/ICHOHL3yeMbIMI/I B TGXHH‘ICCKOf/’I JTUArHOCTUKE

T[IK-4 CrocoOHOCTEIO OLIEHUBATh 3HATh:
PUCKH U OIIPEIEIIATh MEPBI OCOOCHHOCTH peaTi3allii TEXHOJIOTHICCKIX
10 00ECTICUYCHHIO IIPOIIECCOB B 3aBUCUMOCTH OT BO3JICHCTBHS
0€30MMacHOCTH BHEIIHUX U BHYTPCHHHUX (aKTOPOB;
TEXHOJIOTUYECKUX MPOIECCOB | YMETh:
B HE()TEra30BOM 3¢ (GEKTUBHO U MPABUIILHO UCTIOIH30BATh
MIPOU3BOJICTBE BO3MOXXHOCTH TEXHUYECKOUN TUArHOCTUKH TSI
obecrieueHus 0€30MacCHOCTH
TEXHOJIOTUYECKUX MPOIECCOB;
Baagers:
METO/IaMH ¥ TPHEMaMH TEXHUYICCKON
JTUATHOCTHKY C [EJIbI0 CO3/IaHUS YCIIOBHMA
0€30MacCHOCTH B MMPOU3BOJICTBE
ITK-10 CIIOCOOHOCTh aHAIM3UPOBATh | 3HATh:

UH(pOpMAIIHIO O
TEXHOJIOTHICCKHM
mpoleccaM u TEXHUYECKUM
yCTpOWCTBaM B 00J1aCTH
OypeHHUsI CKBaXXUH, JOOBIYN
He(TH U rasza, IpOMBICIOBOIO
KOHTPOJISI U PETyINPOBAHUS
M3BIICUEHUS YTIIEBOAOPOIOB
Ha CyIIle U Ha Mope,

COBpeMEeHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUN
¥ IPOrpaMMHOE 00€CIIEYCHHE B TOM YHCIIC
OTEYECTBEHHOT'O ITPOU3BOJICTBA MPHU PEUICHUH
3a/1a4 TPoPEeCCHOHAIBHOM;

Ymern:

OCYHICCTBJIIATE TCXHUYCCKYIO TUArHOCTUKY
TEXHOJOTHYECKOro 000py/I0BaHUS BCEX BHUJIOB
OKCIUTYaTUPYEMBIX CUCTEM,;

Biaagern:

CpeJICTBaMU, MPUOOpaMu, 000pyI0BaHUEM U
TEXHOJOTHSIMU MPUMEHSEMBIMU TIPH
OCYIICCTBIICHUHN TEXHUYECKOU JIUArHOCTUKHN

4. CTpyKTYypAa U CoJepKaHUE TUCHUIIIMHBI

OO6mrast TpyI0€MKOCTh TUCIUIIIUHBI COCTABISIET 2 3a4ETHBIX CIAMHHMIIBI, T.C.
72 akameMuuecKux 4yaca (M3 HUX 364aca — camocTosiTeIbHas paboTa CTYJIEHTOB).

Paznmensr quctummmmabl « OCHOBBI TEXHUYECKOW TUATHOCTHUKW» M3y4alOTCs Ha
gyetBepToM Kypce (5% cemectp).

CtpykTypa u comepkaHue AUCIUIUTMHBI «DU3WKa IJIacTa» MO pas3jieiiaM |
BUJIaM 3aHATHI npeacTaBieHsl B [Ipunoxennn 1.




Conepskanue pas3esioB JUCHUILIHHbBI
4.1 Ha3znayeHue Kypca

4.1.11lenu u 3a0auu oucuyuniunbl

Ou3nyecKkue CBOKWCTBA MOPOJ] HE(PTSIHBIX U Ta30BBIX KOJIEKTOPOB, CBOWCTBA TIACTOBBIX
JKUJKOCTEH M Tra30B, Ta30KOHJICHCATHBIX CMECEW, METOJbl HX aHajlu3a U BO3MOXHOCTH
BO3JECHCTBUS HA IUIACT.

4.1.2 Du3suueckue ceolicmea 20pHbIX ROPOO — KOJIEKMOPO8 Hehmu u z2asza.

Mexanuueckue u meniogole ceolicmea COPHbBIX nopod

Komnnekropckue cBoOWCTBa TOpPHBIX NOpOA. I'paHyJIOMETpHUYECKM COCTaB IOPOX.
IlopucToCTh TOPHBIX MOPOA. YIenbHAas IMOBEPXHOCTb TIOPHBIX IOPOA. TpEmMHOBATOCTE H
KaBEpHO3HOCTh TOpHBIX mopox. MccinenoBaHue mOpPOBOro IpOCTpaHCTBA. MexaHMUYECKHe U
TEIUIOBbIE cBOMcTBa mnopoja. HampsbkeHHoe cocTosiHue mnopoa. Jlegopmarus TOpHBIX IOPOA.
VYnpyrue u3MeHeHus1 KOJUIEKTOPOB

4.1.3 Cocmae, knaccugpukauyusn u gpuzuueckue ceoiicmea Hegpmeil
CoiicTBa rasa, KoHaeHcaTa, HeTr u acToBbiX BoA. CoctaB HEPTH M MPUPOIHBIX TA30B.

CsaotictBa HedTH. CBOICTBA MPUPOAHBIX ra30B. CBOICTBA MJIACTOBBIX BOJ..

4.1.4 Cocmaeg u puzurko-xumuueckue ceoicmea NPUPOOHBIX 24308.

CpoiicTBa npupoIHbIX ra3oB. CBoiicTBa He(TH B npezaenax 3anexu. Da3zoBbie
COCTOSIHUA YTJIEBOAOPOAHBIX cucteM. Da3oBble npeBpanieHus .BnusHue Biaru Ha
(da3oBbIC MpeBpallleHus] YIIIeBOAOPOA0B. Da30BOE COCTOSHHUE CUCTEMBI «HEPTh—
ras.

4.2.1 ITnacmoevle 600bl, UX CEOUCMEA U COCMOAHUE 8 Hehmecodepricauyux

KoJuiekmopax
Hedre wu razoormaya tutactoB. [a3oornmada miactoB-kosuiekTopoB. [loBbinieHue
HePTEOTIauH. Boitecnenne Heptu Bomoit u  rasomusnopucteixcpen 4.2.2  Ilenmp

mexHnuueckoii ouaznocmuxu (L T/])

4.2.2. Pexxumbl pabOThI 3a5exent

N3ydeHne XxapakTepUCTUK YIIE€BOJIOPOAHBIX 3aJIeKel. [ a30rupaTHbie 3a1€Ku

Metonbpl Xxumuyeckoro ananuza. CnekTpaibHbld aHanu3. PeHTreHoBckas
dayopeciieHTHas CIIEKTPOCKONIMS. Meramnorpadus, ONTUYECKUN 51
AIEKTPOMOHOCUKPOCKOTTMYECKUI aHAIN3 CTPYKTYphl. DpakTorpaduueckuii aHamms.

TpynoeMKoCTh O0TAEJBHBIX BUAOB YU4eOHOI padoThl 00y4arOIINXCH
04HOM (POpMBI

Bun yaeOHO# paboThI Cemectp
5/5
AyIUTOpHBIE 3aHATHUS (BCEro) 38,3
B mom uucne: -
Jlexuun 18

Jlabopartopusie pabotsl (JIP) 18
Jlpyeue 6udvl KOHMaxmuou pabomai:
Koncynpraruu 2/2




Kontponb npomesxyrounoii arrectanuu (KITA)

0,3/0,3

CamocTrosiTesibHasi pa6oTa (Bcero) 36
B mom uucne: -
MTOATOTOBKA K JIJAOOPATOPHBIM 3aHATHSIM 10
mpopaboTKa MPOHACHHOTO MaTepraia; CaMOCTOSTEIHbHOE 20
M3YYE€HUE OTJICIbHBIX PA3JIETIOB M0 UMEIOIUMCS UCTOYHHKAM
IToaroroBka K IpOMEKYTOYHOM aTTeCTalluU 10
Bua npomexyTo4HOM aTTeCTANMHU —3a4€T 18
0
O01masi Tpy10eMKOCTb, 4Yac. 79
3a4. eJl.
Tabmmma 5.1.
Pa3nenn! nucuuniauH (MoOayJisl) 1 BUbI 3aHATHH (B 4ac.)
(111 OYHOM M OYHO-32049HOM (OPMBI 00yUeHHST)
KonrakTHas padora CPC
DopmMbI
Ne HaumeHoBaHue npemnoaaBaTesif ¢ ayn./
Bcero TeKY1LIero
n/ pasaena 00y4YAKIIUMHCH BHeay/l
yac. KOHTPOJIfA
n AUCUHMILINHBI JlaGopartop.
Jlekir. ycneBaeMocCTH
3aHAT.
1 2 3 4 5 6 7
Omnpoc
1 Bgenenue. Llenu u 9 4/ 6/ (cobecenoBanue)
3aJla4uM Kypca. , perTHHT-
KOHTPOJIb
®dusnueckue
. Omnpoc
CBOMCTBA TOPHBIX
(cobecenoBanue)
IOpoJ — .
KOJUIEKTOPOB » PCHTHHI=
2 p 4/4 8/4 4/18 16/26 KOHTPOJE,
He(TH U raza.
3aIuTa
Mexanuveckue u
. 1a00paTOPHBIX
TEIJIOBbIE CBOMCTBA
pabor
TOPHBIX TTOPO/I.
Omnpoc
co0eceioBaHUE
Cocras, ( 31 )
KIaccupuKanus u » peTHiT
3 4/- 4/- 4/- 12/- KOHTPOJIb,
¢buznueckue
. . 3aIuTa
CBOIiCTBa He(pTEH.
71a00paTOPHBIX
pabot
Omnpoc
co0eceioBaHUE
CocraB u pusmKo- ( “ )
XUMHYECKHE » PCHTHHI=
4 . 6/- 6/- 3,71- 15,7/- KOHTPOJIb,
CBOICTBa
3aImuTa
MIPUPOIHBIX Ta30B.
J1a00paTOPHBIX
pabot
®dazoBble Onpoc
COCTOSIHUS H cobecenoBaHue
5 41- 41- 41- 12/- | (cobecenonatiie)
MpEeBpaICHUS , peUTHHT -
YTII€BOJOPOAHBIX KOHTPOJIb,




CHCTEM 3almTa
n1a00paTOPHBIX
pabort
Ompoc
IImacToBbIe BOJBI, (cobecenoBaHue)
UX CBOMCTBA U , PEUTHHT-
6 COCTOSIHHUE B 6/6 6/6 4/18 16/30 KOHTPOJIb,
HedTeconepKaux 3aluTa
KOJIJICKTOPaX. nabopaTOpHBIX
pabor
Onpoc
MounekynsipHo- (cobecenoBanme)
MIOBEPXHOCTHBIC , PEUTHHT-
7 SIBJICHUS B 4/4 4/4 4/18 12/26 KOHTPOJIb,
HeTera3oBbIX 3aluTa
TUTacTax. n1a00paTOPHBIX
pabor
g | Poxumelpaborel 6/4 414 4/13,7 14/21,7
3aJIeKEH.
HUTOr'O: 36/18 36/18 31,7/67,7 103,7
Koncynomayuu 2
Konmpons npomescymounoii ammecmayuu 0,3/
Konmpons 36
JK3aMeHANMOHHAsI MUcbMeHHasi padora (II1P) 2
HToro no yuebHomy niany 108

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Opranuzanus 3aHATUA 10 AUCHUIUIMHE «PH3uKa mactay MPOBOAUTCS IO
TPaJAMIIMOHHOM  TEXHOJIOTMM IO BUAaM paboT (MyJbTUMEAUIHBIE JEKLUU,
MPaKTUYECKUE 3aHATHUS, J1a0OpaTOpHbIe pPadOThI, TEKYIIUA KOHTPOJIb) COTJIACHO
pacIucaHuIo.

Mertonuka mnpenojaBaHus IUCUUAILIIMHBI «DH3MKa IJIacTa» M peaau3anus
KOMIIBIOTEPHOI'O  MOJAXOJAa B M3JIOKEHUM W BOCHPHUATUM  MaTepHaa
peyCMaTpUBAET UCIOIb30BaHUE CIACAYIOUIMX aKTUBHBIX U MHTEPAKTUBHBIX (HOpPM
IIPOBENICHUS TPYIIIOBBIX, WHINBUIYAIbHBIX, AYJUTOPHBIX 3aHATHI B COYETAHUU C
BHEAYJIUTOPHOMN paboTOM C 1eNbi0 POPMUPOBAHUS U PA3BUTHS NMPOGECCUOHATHHBIX
HABBIKOB 00YYaIOIINXCS:

- NOJIFOTOBKA K BBIMOJHEHUIO MPAKTUYECKUX U JAOOPATOPHBIX padoT
B J1abOpaTopusX BYy3a;

- TOJTrOTOBKA, MPEJCTaBICHUE U 00CYKIEHUE MPEe3eHTAIN Ha CEMUHAPCKUX
3aHATHX;

- HCMOJb30BaHUE MHTEPAKTUBHBIX (POpM OOYUEHHS M TEKYIIEro KOHTPOJS B
¢dbopMe ayTuTOpHOTO GIAHKOBOTO U (UITH) KOMITBIOTEPHOTO TECTUPOBAHUS;

- NPOBEJEHUE MACTEP-KJIACCOB HKCIEPTOB U CIELUATUCTOB IO METO/IaM U
CPEACTBAM U3MEPEHUN, UCTIBITAHUM U KOHTPOJIA.




JIeKIMOHHBIE ~ 3aHATUSA  NPOBOAATCA €  MCIOJIB30BAHMEM  CIANOB,
TIOArOTOBIICHHBIX IpenoaBareneM B nporpamme Microsoft Power Point, mpu atom
napajuIeIbHO JEMOHCTPUPYIOTCS MOJEIH PEANIbHBIX TPUOOPOB KOHTPOJIS.

IIpakTrueckue 3aHATHS MPOBOIATCA B AayAUTOPUM W HAIpPABICHBl HAa
3aKpEIICHHE 3HAHMM IyTEM PACCMOTPEHMS W aHAIM3a PELIEHUN KOHTPOJIbHBIX
pabor.

JlaGopatopHble  3aHATUSL  MPOBOJATCS B JlabopaTopuu  Opuraaoi
CTyaeHTOB u3  4-5 denoBek. IlpenyCMOTpeHO  BBINOJIHEHUE  OJHOM
nabopaTopHOil pabOTBI MO MecTy pabOThl CTyACHTa (M3ydeHHWE KOHCTPYKIIUU
Y aHaIu3 pabOThI IEPEHOCHOIO ra30aHAIN3aTOPA B MPOU3BOJCTBEHHBIX YCIOBHSIX).

CamocTosTenbHas padoTa o AUCUUILIMHE BKIIOYAET:

- CaMOINOATOTOBKY K Y4Y€OHBIM 3aHATUSIM IO KOHCHIEKTaM, YydeOHOU
JUTEPATYPE U C MTOMOILIBIO 3JIEKTPOHHBIX PECYPCOB;

- opopMJIEHHE OTYETOB IO pe3yibTaraM Ja0OpaTOpHbIX padoT ¢
BBINIOJTHEHHEM HEOOXOIMMBIX pacyeTOB U Ipa)uueCKUX MOCTPOCHU;

Haubonee npoaBuHyThIE B IJIaHE KOMIIBIOTEPHOM TI'PaMOTHOCTH CTYICHTHI
BBITNOJHSAIOT CIIENMaIbHbIE 3aJaHusl M0 pa3paboTke (parMEHTOB KOMIIbIOTEPHBIX
IIPE3EHTALUH.

Bo3mokHa Takke OpraHm3anusi «KpYyIJbIX CTOJIOB» M  BCTpEY C
IIPEACTABUTEISIMU POCCUUCKUX MPEINPUATHI - IPOU3BOIUTEIIEN CPEICTB KOHTPOJISA
COCTOSIHUS TPYyOOIIPOBOJIOB U 000PYI0BaHHUs, a TAKXKE MPOBEACHUE MACTEP-KIACCOB
DKCIEPTOB U CHENUATIUCTOB OTPACIIH.

VYienbHbId BeC 3aHATUH, MNPOBOJAMMBIX B HMHTEPAKTHUBHBIX (opmax,
ONpEJENeH TIJIaBHOW 1EeIbl0 00pa3oBaTENbHONM MPOrpaMMbl, OCOOEHHOCTBHIO

KOHTUHTEHTa  O0O0y4aromuxcs U COAECPKAHUEM  JUCHUUIIINHBI «OcHOBBI
TEXHUYECKON TMAarHOCTUKU» U B IEJIOM N0 AucuuIbiuHE coctaBisier 50%
ayIUTOPHBIX 3aHATHUH. 3aHATUS ~ JIGKUMOHHOTO  THUIA COCTaBISAIOT 33% oT

o0beMa ayTUTOPHBIX 3aHATHM.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIIeBaeMOCTH,
NMPOMeKYTOYHOI aTTecTaAlMu [0 UTOraM OCBOEHUS JUCHUIIMHBI U
yueOHO-MeToAn4ecKoe odecreyeHne CaMoCTOATeIbHOI padoThI
CTY/1€HTOB

B cootBerctBuu ¢ TpeboBanusamu ®I'OC BO ais arrectanuu o0ydaromuxcs
M0 JUCLUIUIMHE MPEAYCMOTPEHBI:

- KOHTPOJIbHBIC 3aJIaHU;

- TECTUPOBAHUE.

6.1 ®oHABI OLIEHOYHBIX CPECTB AJIs MPOBeAeHUs TeKyllel u
NMPOMEKYTOYHOM aTTecTAlMU 00yYAIOIIMXCH 10 JUCHHUIIMHEe KOCHOBBI
TeXHUYECKOH TUATHOCTHKI.



@OHIIBI OLEHOYHBIX CPEICTB ISl MPOBEICHUSA TEKYLIEH W MPOMEKYTOYHOU
arrectauu oOydaromuxcsi 1o jguciuruimHe «®dusmka miacrta» NpuUBENICHH B
[Tpunoxxenuu 2 kK paboyei mporpamme.

6.2 YueOHO-MeTOAMYECKOE 00ecrieueHre CaMOCTOATEIbHOI padoThI
00y4arouuxcs no JMCHUIJINHE (MOIYJII0)

Ne | Ne pazpgena nucuunummeel - | Merogudeckue  yKa3aHuss 10 BBINOJHEHUIO
CaMOCTOSITENIbHON pabOThI

1 Pazpen 1 UreHue JEKIMOHHOrO MaTepuana
N3yyeHne  OCHOBHOM M JONOJHUTEIBHOU
JIUTEPATYPhI

2 Pa3nern 2 UreHne NEKIIMOHHOTO MaTepruaia
N3ydyenne  OCHOBHOM M JONOJIHUTEIBHOU
JIUTEPATYPbI

3 Pa3nen 3 UreHne NEKIIMOHHOTO MaTepruaia
N3ydyenne  OCHOBHOM W JONOJIHUTEIBHOU
JIUTEPATYPbI

4 | Pazpen 4 UYUreHune NEKIIMOHHOIO0 MaTepuaia
N3ydyenue  OCHOBHOM U JIONOJIHUTEIBHOU
JIUTEPaATypPhI
CaMocTOsITeTbHOE  BBITIOJIHEHHE JTA0OOpATOPHOM
paboThI

5 Pa3zmen 5 UreHne NEKIIMOHHOTO MaTepruaia
N3yuyenne  OCHOBHOM M JONOJIHMTEIBHOU
JUTEPATYPbI
CaMOCTOSTENBHOE BBIMIOJHEHUE MMPAKTUYECKHUX
3aJlaHuH

6 Pa3nen 6 YreHue JICKIIMOHHOTO MaTepuaia
N3yueHne  OCHOBHOM M JONOJHUTEIBHOU
JUTEPaATypPbl
BrinonHenne npakTuaeckoi paboThl

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecreuyeHre JUCHUIINHbI

OcHoOBHas nuTEparypa:

1.bocukoB U.U. I'eonorus HedTtu u raza [DnekTpoHHBINH pecypc]: YueOHOe
nocobue sl MOATOTOBKH K JIGKIMSIM, MPaKTUYECKUM, JTaOOpaTOpHBIM paboTaM u
OpraHM3alMd CaMOCTOSTENbHON paboThl. [y CTy/IeHTOB OYHON U 3a04HOM (POPMBI
oOyuenusi, HanpaBieHus noarorosku 21.03.01 «HedrerazoBoe nenoy»(6akanaBpuar)

/Coct.: W. W. DBocukos,

b. B. [I3epanoB; CeBepo-KaBka3ckuii TropHO-

METaJUTypPTUYECKU MHCTUTYT (TOCYAapCTBEHHBIA TEXHOJIOTHUECKUI YHUBEPCHUTET).
-BnagukaBkas: Tepek, .-2019. -242 ¢




2. T.AKenoes. -BmamukaBka3: Tepek, .-2014. BbocuxoB W.M.OcHOBBI
WH)KCHEPHOW TeoJIOTUM [DJEeKTpOHHBIA pecypc]: MeTtoauueckue yKazaHHUsS 10
BBITIOJTHCHHIO JTA0OPATOPHBIX U MPAKTHICCKUX PabOT /I CTYACHTOB, 00YYaIOIIUXCS
no HampasiieHuro moarotoBku 130301.65 «IIpuknaanas reonorus» /M.U. bocukos

JlononHuTenbHas IUTEPATYpA.

4. Kpoicun, H. U. [ToBeimenue ckopocteit Oypenus u 1e6UToB He(Tera3oBbIx
CKkBakHH. Pa3paboTka W COBEPIICHCTBOBAHHUE COCTABOB OYpOBBIX PacCTBOPOB,
TEXHOJIOTMA W TEXHUYECKUX CPEACTB TEPBUYHOTO M BTOPUYHOTO BCKPBITHS
npoAyKTUBHBIX TacToB : MoHorpadus / H. WU. Kpeicun, T. H. KpanuBuna. —
Bonorga: Muadpa-Umxenepus, 2018. — 340 c. — ISBN 978-5-9729-0242-2. —
Tekcr: anexTpoHHbIl // JlaHb: 3neKTpoHHO-OMONMMOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/108650

5. [lomzemHuas rumpomexanuka: yuyeoHoe mocodue / A. B. Xannzens, I1. H.
JluBunnes, H. M. Kiiumenko, A. O. lllecrepens. — CraBponons : CKDY, 2016. —
149 c. — Texkct : snexkTpoHHbIH // JIaHb : PIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/155211

6. I'econmorus Heptm M Tasza [DAEKTPOHHBIA pecypc]| :y4ued. IS CTYISHTOB
0o0pa3oBaTeNIbHBIX OpTraHU3alMii  BBICIIETO O0pa3oBaHMs, OOyYaIOUIUXCS 0
HaIpaBJIEHUIO MOATOTOBKU OakanaBpuara "Hedrerazosoe aeno" /[B.FO.Kepumor u
ap.]. -M.: Axanmemums, .-2015. -288¢c BC «I'OPHOE JIEJIO». Pexum poctyna:
http://bibl.gorobr.ru/rasshirennyj-poisk?view=content&id=32075

7. Kopmak A.A., Kopookos I'.E., Jymmn B.A., HabueB P.P. «Ob6ecneuenue
HaJIC)KHOCTH MarucTpaibHbIX TpyOOIIPOBOIOBY. Yia, 000
«JuzaiinlTonmurpadCepsucy, 2000 .. 170 c.

8. «M3mepeHue, KOHTPOJIb, UCIBITAHUS W JIUArHOCTUKA». ODHIMKIONEIUS
MaIIMHOCTPOEHUS, T. 3; M., Mammunoctpoenue, 1996, 464 c.

Hcrionb3yroTest ciaeayromnnue KOMIbIOTEpHBIC U ApyTrue HHGOPMAIIMOHHbIE
TEXHOJIOTHH U MaTEePHUAJIBI:

DIIEKTPOHHBIE PECYPCHI:

1) OBC «YHuBepcuterckas 6ubaroTeka omnana (Www.biblioclub.ru);

2) OBC «M3narenscta Jlans» (www.e.lanbook.com);

3) OBC «ZNANIUM.COM» (www.znanium.com);

4) BBC «IOPAUT» (www.biblio-online.ru);

5) HanmonanpHas snekrponHas oubanoreka (HOB) (1#36.pd);

6) Hayunas AIEKTPOHHAS oubmmoTeka «KUBEPJIEHMHKA»
(www.cyberleninka.ru);

7) OBC «Polpred» (polpred.com);

8) Hayunas snexkrponnas 6udaunoreka e. LIBRARY .ru;

9) PedepatuBHas HayKOMETpHUECKas DJICKTPOHHas 0a3a JMaHHBIX «Scopus»
(http://wwwi/scopus.com);

10) [TonuTemaTuueckas pedeparuBHO-OMOIMOrpaduueckas u
HaykoMeTpuueckas 0asza ganHeix WebofScience;

11) CnpaBouHasi HOUCKOBast cuctema « TexaKcmepTy.



https://e.lanbook.com/book/108650
http://bibl.gorobr.ru/rasshirennyj-poisk?view=content&id=32075
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 DVD - ¢unem «TexHuyeckas AUArHOCTUKA MaruCTPalbHBIX TPYOOIPOBOJOB U
XPAHWIHIIDY;

» Koncnekt nekmuit «OCHOBBI TeXHUYECKOH AuarHoctukm» PI'Y Hedtr u raza um.
['yOkuHa;

« TTAO  «MoctpaHCHE(TETIPOAYKT»  pacroyiaraeT  COBPEMEHHOM  0a3oit
0o0OpyZOBaHMSI U METOAMYECKUMHU MaTepuajiaMy, OOeCIEeUUBAIOIIUMH OSTOM
OpraHu3alid  OCYIIECTBJICHUE KAYECTBEHHOW TEXHUYECKOW JIMATHOCTUKHU
IKCIUTYaTUPYEMBIX CUCTEM. YKazaHHas 0a3a 1enecoodpa3Ha sl UCMOIb30BaHuUs
B Ka4eCTBe JJabopaTOpHOU pabOTHI A1k 00YICHUS CTY/ICHTOB.

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

Kadenpa «Texauka u TEXHOJIOTUS TOPHOTO B HEPTEra30BOTO MTPOU3BOACTBA
MITY, obecneunBaronias mpenojaBaHve AUCHUIUIMHBI «®Dusuka 1macTtay,
pacnionaraetr aynutopusiMu  aB2304,aB2305 wu nmabopatopueir aB4212a nHa 50
MOCaJ0OYHBIX MeCT. Bce ayauTopuu OCHAIICHBI JJICKTPOHHBIMH IPOCKTOPAMH.
JlaGoparopus pacnonaraeT 00OpyJOBaHUEM U MpUOOpaMu, HEOOXOJUMBIM IS
MPOBECHUS JTA0OPATOPHBIX padoT.

JIyis opraHu3aiuu 00pa30BaTeILHOTO MPOIIecca CO CTYASHTAMH HCIIOIb3yETCsI
TakK€  MaTepHalbHO-TEXHHUYeckass 0a3a  yHUBepcuTeTa, OOecrednBaronas
MPOBEICHUE BCEX BUJOB JICKIIMOHHBIX, MPAKTHUYECKUX M JTA0OPATOPHBIX 3aHSTHH.
[IpenonaBarenu kadeapsl W CTYACHTHI HMEIOT BO3MOXHOCTH TOJB30BAThCS
KOMITBIOTEPHBIMU KJIaccamu. Bce KOMITBIOTEpHI UMEIOT BBIXOJT B cucTeMy VHTepHeT.
CtyneHThl W TpernojaBaTesii UMEIOT JIOCTYIN K DJIEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, pa3MenieHHbIM B THTEpHeTe.

9. MeToauyecKue peKOMEeHAAMHU NMPENnoIaBaTe 0

Jauublii pasgen Hacrosimiedl pabouyed mnporpaMMbl MpeJHA3HAYeH IS
HAYMHAIOIIUX ITPENoaaBaTele.

Juncumnuaa «®duszuka mmacrta» SBISICTCS 00S3aTEIIBbHONM  AUCIUILIMHON
0azoBoil  yactu  ydyeOHOro TuIaH W obecneuwBaeT  (QoOpMUPOBaAHUS
po(ecCUOHANbHBIX KOMITETEHIIHUH.

CtpykTypa U MOCJIEIOBATENbHOCTh MPOBEACHUS JIEKIMOHHBIX 3aHATHU U
NPaKTUYECKUX 3aHATUH MO JOUCUMIUIMHE mnpenctaBieHa B [lpunoxkenun 1
HaCTOsAIICH paboydeit mporpamme.

[TonpoGHOE conepkaHue OTAENBHBIX pa3ieioB JUCHUILTUHBI Dusnka
racTa» paccMaTpHBaeTCs B 1. 4 paboueii IPOrpamMMBl.
bazoBast Temaruka mabopaTopHbIX paboT mo aucuuiUimHe «dusmka mIacTay
npexacrasieHbl B cocrae ®OC no aucuuruimHe B Ilpuinoxkenun 2 k paboueit
porpamme.



[IpuMepHBl BapuaHTa W MEPEYEHb BOIPOCOB K 3a4€Ty MO IUCLUIUIMHE
IIPECTABJICH B coctae ®OC mno mucuuruiuae B [lpunoxenun 2 x pabouei
IIPOTpaMMe.

[lepeyeHb OCHOBHOM M JONOJHUTENBHON JIUTEPATYyphl W HOPMATHUBHBIX
JIOKYMEHTOB, HEOOXOUMBIX B XOJ€ MpenoaaBaHus JUCHUILTMHBI « DU3MKa T1acTay,
MIPUBEJICH B 1.7 HACTOsIIIEH paboyell mporpaMmal.

10. MeToguyeckne yKasaHus 00y4ar0uMcs

Memoouueckue ykazanusi no 0C80eHUI0 OUCYUNTUHDL.

JIeKIIMOHHBIE 3aHATUSL MPOBOASTCA B COOTBETCTBUU C COAECPKAHUEM
HacTosie pabodeil mporpaMMbl U MPENCTABISAIOT COOOW HM3JI0KEHHE BOMPOCOB,
OTHOCAIIUXCS K TMpoOjieMaM TEXHUYECKOW JMAarHOCTHKW, WEIM ¢ 3aJadyd
JMAarHOCTUKU ~ OOOpYZOBaHUSI W  MaTEPHAIbHBIX  TPYOOIPOBOJIOB, OCHOBBI
napamMeTpuueckod W BUOPAIMOHHOW JMArHOCTUKH, MOJEIH JUArHOCTUYECKHUX
CUTHAJIOB U METOJbl BBIJICTICHUS TOJIE3HON HHGOpMaIK, AePEeKThl POTOPHBIX
MalllUH U WX JUArHOCTUYECKHE TMPU3HAKH, OCHOBBI TEXHUUYECKON IMArHOCTUKU
JIMHEWHOU YacTu TpyOOIpPOBOIOB.

[locemienrie JEKUMOHHBIX 3aHATUNA sBIsETCA oO0sA3aTenbHbIM. [Ipomyck
JIEKLIMOHHBIX 3aHATHI 0€3 yBaXKUTENbHBIX MPUYUH B 00beMe Oosee 40 % ot obuiero
KOJIMYECTBA MPEIyCMOTPEHHBIX Y4€OHBIM IJIAHOM Ha CEMECTp JIEKUMU BIEYET 3a
co00ll HEBO3MOXHOCTb AaTTeCTallMM MO JucUUIIMHE «OCHOBBI TEXHUYECKOH
JTWAarHOCTUKM» TI0 MTOTaM CeMecTpa, TaK Kak oOydJaromuiicss He Habupaet
MUHHUMAJIBHO JOMYCTUMOTO JJIS MOJYyYeHUS UTOTOBOM aTTeCTalluy MO JAUCIUTLIINHE
KOoJM4ecTBa 0ajuioB 3a MOCEIICHHE JIEKUMOHHBIX 3aHATHH (CM. COOTBETCTBYIOLIUE
MOJIOKEHUS TTyHKTa 6 HACTOSIIEH paboyeli mporpaMMsl).

B xone nexumii o0yJaromumMcs: pEeKOMEH TyeTCS

- BECTHM  KOHCIEKTHpOBaHME  y4yeOHoro  marepuana. Jlomyckaercs
KOHCHEKTHPOBAHUE JIEKIIMOHHOTO MaTepHaia MUCbMEHHBIM M KOMIIbIOTEPHBIM
CIIOCOOOM.

- oOpamarh BHMMaHHE Ha Kareropuu, (HOPMYIUPOBKHU, PACKPBHIBAIOIINE
COJIEp’)KaHME TEX WM WHBIX SBJICHUNU M TMPOIECCOB, HAy4YHbIE BBIBOALI U
MPAKTUYECKUE PEKOMEHIAIMH 110 UX NPUMEHEHHUIO;

- 3aJlaBaTh MPENOJABATENII0 YTOUHSIONIME BOMPOCHI C MEJNbI0 MPABUIBLHOIO
MOHMMAHUS TEOPETUUECKUX MOJIOKEHHM, pa3pelieHUs] CIIOPHBIX CUTYaIIHiA.

JIJist yCTIeTITHOTO OBJIAJIEHUSI KypCOM HEOOXOIUMO TTOCENIAaTh BCE JICKITUH, TaK
KaK TEMaTHYECKUN MaTepHasl B3aUMOCBS3aH MEXKTy COOOM.

[IpakTHUyeckoe 3aHITHE — 3TO aKTUBHasA (hopma ydyeOHOro rpoiiecca B By3e.
[Ipu moATrOTOBKE K MPAKTUYECKUM 3aHSATHUAM 00YyUarolmeMycsi He0OXO0IUMO U3YYUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCSA C JOMOJHUTEIBHOW JIMUTEPATYPOU, YUECTh
pekoMeHjanuu  npenogaBarens.  [Ipaktuueckwe — 3amaHus  BBIOJHSIOTCS
oOyJaronMMucs B ayauTOpUsX M caMmocTosTenbHO. [IpakTuueckoe 3amaHue
OLICHUBAETCS MO KpUTEpUsIM, MpeAcTaBieHHbIM B IlpunoxkeHun 2 k paboueit
porpaMme.




[IpoBeneHHEe NPAKTHUYECKUX 3aHATHUN MO AUCHUIUIMHE «Du3nka rmiacTtay
OCYUIECTBJIsIETCS B (popMax, ONHMCAHHBIX B MYHKTe S5 Hacrosued paboueit
IPOTrPaMMBL.

[TocemeHne MPaKTUYECKUX 3aHITUH M AKTUBHOE y4YacTHE B HHUX SIBIIACTCS
oOs3aTenbHBIM. [Ipommyck mpakTHUecKuX 3aHSATUN 0€3 yBaKHUTENbHBIX NPUYUH B
o0beme 6osiee 50 % oT oO0Iero Koau4ecTBa MpelyCMOTPEHHBIX YYECOHBIM TJIAHOM
HAa CEMECTp 3aHATUW Jake NpU YCIOBUU OTIUYHOW pabOThl HA OCTaBIIMXCS
3aHATUAX BIIEYET 32 COOOM HEBO3MOXKHOCTH aTTECTAIMH MO JTUCHUIUIMHE 110 UTOTaM
ceMecTpa.

[loaroToBka K MpPaKkTUYECKHM 3aHATHSIM OOA3aTENbHO BKIIOYAET B ceOd
M3yYCHHE KOHCIEKTOB JIEKIIMOHHOIO MaTepuana Uil aJeKBATHOIO ITIOHWMAaHUS
yCIOBHSL M crioco0a penieHusl 3aJaHuid, 3alUIaHUPOBAHHBIX MpENojaBaTelIeM Ha
KOHKPETHOE MPAKTHYECKOE 3aHSTHE.

MeTonuyeckre  yKa3aHWs [0 BBINOJHEHUIO  Pa3auyHbIX  (dopMm
BHEAYJAUTOPHON CaMOCTOSATEIbHON paOOThHI

BaxxHOIl 4acThl0 €CaMOCTOATENbHOW pPaOOTHI SIBISETCS YTEHUE Y4EOHOW U
Hay4yHOM JtepaTypbl. OcHOBHasg (QyHKUMS Y4YeOHHKOB - OpPHEHTHPOBATH
oOy4Jaronierocss B CUCTEME 3HAaHUW, YMEHUN W HABBIKOB, KOTOpPbIE JOJIKHBI OBITh
YCBOEHBI 110 JAHHOU TUCHUIUIMHE OYIYUIUMU BBIITYCKHUKAMHU.

Cnucok OCHOBHOM W JOINOJIHUTENBHOW JIUTEPATypbl M 00S3aTEIbHBIX K
M3YYECHHI0 HOPMATUBHO-TIPABOBBIX JOKYMEHTOB IO AucuHIUInHE «Du3nka miacray
NPUBEJACH B 1.7 HacTodAlel paboueil mporpammel. CienyeT OT1aBaTh MPEANOYTEHNE
W3YYECHHI0 HOPMATHMBHBIX JOKYMEHTOB IO  COOTBETCTBYIOIIIMM  pa3leiaM
TUCHUIUIMHBL  «OCHOBBI TEXHUYECKOW JUArHOCTUKW» 1O CPAaBHEHUIO C MX
aJanTUPOBAHHON MHTEpIpeTanuell B yueOHOI IuTepaType.

H3ydyeHne OCHOBHOW U JIONOJHUTENBHON JUTEPATYPhI, 4 TAKKE HOPMATUBHO-
IIPABOBBIX JIOKYMEHTOB IO AWCUUIUIMHE NPOBOJIMUTCS HA PETYISIPHOM OCHOBE B
pa3pe3e KaxJoro pasjena B COOTBETCTBUM C MPUBEICHHBIMM B 1.6 paboueii
MPOTpaMMbl PEKOMEHJIALMAMU I MOATOTOBKM K IPOMEXKYTOYHOW M HMTOTOBOM
aTTECTALWU 110 JUCHUIUIMHE « OCHOBBI TEXHHUYECKOW TUATrHOCTUKH.

CBeJleHUs 0 TEKYIIIeM KOHTPOJIEC YCIIEeBAEMOCTH 00yYarounxcs

Tekymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBIISIETCS B TEUEHHUE CEMECTpa
NyTeM pPEryJasipHON MPOBEPKH MNPUCYTCTBUS OOYyYAIOLIErocss Ha JEKUHUOHHBIX M
MPAKTUYECKUX 3aHATHUSIX, OLICHKM KaueCTBAa U aKTUBHOCTH pabOThl HA TPAKTUYECKHUX
3aHATHUSX NP PEILICHUH 3a/1a4 U B X0JI€ OJIMI-0IPOCOB

Cenenust 0 TeKyuled paboTe CTYJIEHTOB MO JUCHUITUHE «DU3MKa IIIacTa
buKcUpylOTCd  TpenojaBaTelieM U CIyKar 0a30BbIM  OCHOBAaHHMEM  JUIS
(bopMHpOBaHUS CEMECTPOBOTO PEUTUHTA IO TUCUHUIIIIUHE.

Texymas arrecranms no aucuuiuiiHe «®u3uKa I1acTa» NPOBOIUTCS B
(dopMax KOHTPOJBHBIX padOT U TECTUPOBAHMS (CM. COOTBETCTBYIOILIUE MOJIOKEHUS
®OC no mucnmmuiuae B [Ipunoxkennn 2 x pabodeit mporpamme).

[IpumepHbie 3amanus JUisE KOHTPOJIBHBIX pabOT U BOMPOCHI TECTUPOBAHUS 11O
aucuumuiiHe «@u3KKa IU1acTay NMPUBEACHBI B PA3IMYHBIX ITOAINYHKTAaX B COCTAaBE
®OC mo mucuuruae B [lpunoxenun 2 k paboueit mporpamme 0e3 ykazaHUs
IIPAaBWJIBHBIX BAapUAHTOB OTBETOB WJIM METOAMKH BBIINOJHEHHUS COOTBETCTBYIOIIUX
3aIaHUI JJ1s1 CTUMYJIMPOBAHUS TIOMCKOBOM aKTUBHOCTU 00YYaroIerocs.




Memoouueckue ykazanusi no n0O20MOBKe K NPOMENCYMOUYHOU/ UMo20801U
ammecmayuu

[TpomexxyTouHas arTecTanys no auciiuimHe «dusnka 1miaacta» B SM cemecTpe
MpOoXOauT 1o GopmMe 3adeTa. 3aueTHBIM OWIET Mo AUCHUILINHE «DPH3uKa I1acTay
COCTOMT M3 2-X BOIPOCOB TEOPETHUUECKOIO Xapakrepa. I[IpumepHbI mepedeHb
BOIIPOCOB K 3aueTry 1o auciuiuimHe «dusrka miactay U KpUTEPUH OLIEHKH OTBETa
oOyuJarolierocss Ha 3adere sl LeJied OIEeHKH CHOPMUPOBAHHOCTH KOMITCTCHITUI
MIPUBEJICH B COOTBETCTBYIOIIEM NoanyHKTe [Ipunoxkenuu 2 k paboueii mporpamme.

[ToaroroBka k 3a4eTy mperoiiaraeT u3yuyeHrue peKoMEHIyeMOM JTUTepaTyphl U
JIPYTUX UCTOYHUKOB, KOHCIIEKTOB JIEKIIUI, TOBTOPEHHE MATEPUAIOB MPAKTUYECKHUX
3aHIATHH.

[Iporpamma coctaBiieHa B COOTBETCTBUM ¢ DeepalibHbIM TOCYAapCTBEHHBIM
oOpa3oBaTeIbHBIM  CTAaHJAPTOM  BBICHIETO  00pa30oBaHHMS TIO0  HAMNpPaBJICHUIO
noarotoBku 6akanaBpoB 21.03.01 «HedrerazoBoe aeno».

[IporpamMmy cocTaBui:
Crapumii npenogaBatenis A.B. Ky3una



CtpykTypa u cofiep)KaHue UCIUIIINHBI « DU3MKa TIacTa
Hanpasnenue noarorosku - 21.03.01 - «HedrerazoBoe nemno»
dopma 00ydeHUS — OUHAs

[Tpunoxenue Ne 1

Paznen o | E Buner yueGHoit paboThl, BKITIOYas CamocrosTenbHas paboTa dopma
g | 2 CaMOCTOSITENIbHYIO paboTy CTYJICHTOB aTTeCTAINH
~ = | CTYJEHTOB M TPYJOEMKOCTb B Yacax
JI I1/3 | JJa | CPC | KCP | K.P. | KII. | PI'P | Ped. | K/P €] 3

[enu u 3a1aun 4 1 - - 10

TEXHUYECKOMN TMarHOCTUKU

000pyIoBaHUs U

MarucTpabHbIX

TpyOOIPOBOJIOB.

TexHuueckoe

00CITy’)KUBaHUE U PEMOHT

CJIIOKHBIX CHCTEM

KonngecTBeHHBIE METOBI 4 1 - - 15

JTUATHOCTHKH CIIOKHBIX

CUCTEM

OCHOBBI ITapaMeTPUUECKOI 4 1 - - 20

¥ BUOpAIIMOHHOMN

JMArHOCTUKHU

Monaean TUarHoCTUYECKUX 4 1 - 2 15

CUTHAJIOB M METO/bI
BBIJCJICHUS MTOJEC3HOM
uHhopManuu




JledeKTbl pOTOPHBIX MAIlIUH
U UX
BUOPOJIMarHOCTUYECKHE
MPU3HAKU

20

OCHOBBI TEXHUYECKOU
JTUAarHOCTUKHU JIMHESHHOUN
YaCTHU MarucTpaibHbIX
TpyOONPOBOOB

14

Bcero uacosB 1o
JACIIATLINHE

108

96




[Tpunoxenue 2

MHUHUCTEPCTBO OBPA3OBAHHUS U HAYKHM POCCUMCKON ®EJEPAIIAA

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHWE BBICIIIEI'O OBPASOBAHIA

«MOCKOBCKUM IIO.JII/ITEXHIiI‘IECKI/IfI YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noozomosxu: 21.03.01 «Hedrerazosoe ae10»

Ilpogunv noocomosxu:.
«IKCIUTYyaTANMS U 00CTyKUBAHNE 00bEKTOB TPAHCIIOPTA U XPaHeHUsI He(TH,
rasa u npoJayKToB nepepadoTKm»

Dopmbl 0OyuenusL: OYHO-3A0YHAS
Buowl npogheccuonanvroti oesmenvnocmu.

- IPOU3BOACTBCHHO-TCXHOJIOTHUYCCKA,
- OpraHru3aliuOHHO-YIIPABJIICHUCCKAA,

Kagpeopa: Texnuxku u mexnonozuu 2opHo20 u Heghme2azo8020 NPOU3E00CMEA

OOHJA OHUEHOYHBIX CPEJACTB
10 JUCILUIIIINHE
«DPu3uka miacra»

CocTaBUTEND:

Crapmmii ipenoiaBarTesib A.B. Ky3una

Mocksa 2021



1 Ilepeyenb KOMIETEHUMH ¢ YKa3aHUEM 3TANOB UX (OPMUPOBAHNS B
npouecce 0CBOCHUSA AMCHUIIMHBL. @OpMbI KOHTPOJIst GOPMUPOBAHMS

KOMIIeTEeH Ui
Komnerennus B pe3yibTarte ocBoeHUs! dopma KOHTPOJIS Jranbl
o0pa3oBaTe/IbHOM ¢dopmupoBanus
NMPOrpaMmblI (pa3neJibl
00y4Jarouuiics 10J/KeH JUCHHUIIJINHBI)
00J1a1aTh
T1IK-1 ['oToBHOCTRIO UcTONB30BaTh | [IpoMesKyTOUHBIH 1,2,4
HAy4YHbIC 3aKOHBI U METO/Ibl | KOHTPOJIb: 3a4€T;
IIPY OLIEHKHU COCTOSTHUS Texkyuuii KOHTPOJIb:
pabotsl 000pYyIOBAHUSA U OTPOC HA MPAKTUYECKUX
TPYOOIIPOBOHBIX CHCTEM 3aHSITHUSIX, TECTUPOBAHUE
[1K-14 YMeHueM npoBOIUTh IIpomMe:kyTOUHBIIT 3,4,5,6
JTUArHOCTHKY, OCYIIECTBIIATh | KOHTPOJIb: 3a4€T;
TEKYIIUN U KaIUTAIbHBIN Tekymuii KOHTPOJIb:
PEMOHT TEXHOJIOTHYECKOTO OTIPOC Ha MPAKTHYECKHUX
000pyTI0BaHUS 3aHSTHUSAX, TECTUPOBAHUE

2. Tloka3zarejM U KPUTEPHUHU OLEHUBAHUS KOMIIETEHI[UI IPH U3yYeHUHU
AUCHUNJIMHBI, ONUCAHNE IKAJ OlleHHBAHUSA

2.1 Kpurepum oueHku oTBeTa Ha 3a4ere (GpopMHUpPOBaHME KOMIIETEHIUI
MK-1, 14):

OneHka «3auTeHo» - 00y4YaroIIMiiCsl OTBEYAET Ha BOMPOCHI 3a4E€THOTO OMIIETa,
JEMOHCTPUPYET YAOBJIECTBOPUTENbHBIE 3HAHUS MPEAMETa, XOTA MPU 3TOM MOMKET
JienaTh OMMOKH, KOTOPbIE B COCTOSIHUM MCTIPABUTH MPHU KOPPEKLMH WIIM HABOJAIIUX
BOIIPOCAX NpenojaBarTess.

Onenka «He 3auteHo» - BbICTaBNseTCS B cliyyae, Korja oOydaromuics
JEMOHCTPUPYET HE3HAHWE OCHOBHOM 4YacTH Kypca, HE yMeeT Jelarh
apryMEHTUPOBAHHBIE BBIBOJbI, HE BIJIAJEET TEPMHHAMH, HEYJOBJIETBOPUTEIHHO
OTBEYAET HA [OIMOJHUTEIbHBIE BOMPOCHl MM BOOOIIE OTKa3bIBACTCS HA HHUX
OTBEYATh.

2.2 Kputepuu oueHKH padoThl 00y4aromerocs Ha NPaAaKTUYeCKHUX
3anHsTusXx (popmupoanune komnerenuuii [MK-1, 14):

«5» (OTJIMYHO): BBINOJIHEHBI BCE MPAKTHUUECKHUE 3aJaHUs, IPEyCMOTPEHHbIE
NPAKTUUECKUMHU 3aHATUSMHU, 00yYarolIMics 4eTKO U 0e3 OmMOOK OTBETHJI HAa BCE
KOHTPOJIbHBIE BOIIPOCHI, aKTUBHO PabOTall Ha MPAKTUYECKUX 3aHATUSIX.

OOyuvaromuiics Ha BBICOKOM YpPOBHE BIAJ€eT HHKXEHEPHBIMH METOJaMH
JMArHOCTUKH CJOXHBIX CHCTEM, OCHOBAMHU MapaMETPUUYECKON W BUOPAIMOHHOM
JIMArHOCTUKH, BIAJACET MOJEISIMHU JIMAarHOCTUYECKHMX CHUTHAJOB M CHOCOOaMH
BBIJICJICHUS TIOJIE3HOW WH(POpPMALMU, YMEHHUEM ONpeAesaTh ACPEeKTHl POTOPHBIX




MallMH M JIMHEHHOW 4YacTH MAarucTpaJibHbIX TPYOONpPOBOAOB, HABBIKAMHU
0JIb30BaHUs HOPMATUBHBIMU U TIpaBoBbIMH JToKymeHTamu (I1K-1, 14).

«4» (X0poI1110): BBIOJIHEHBI BCE MPAKTHUUECKUE 3aJaHusl, IPEIyCMOTPEHHbIE
MPAKTUYECKUMU 3aHSATUAMH, OOYYAIOIIUUCS C KOPPEKTUPYIOUIUMHU 3aMEYaHUSIMU
IpernojaBaresisi OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI, JOCTATOYHO AKTHUBHO
paboTai Ha MPAKTUYECKUX 3aHATHAX.

OOyuaromuiicss XOpOIIO BJIAJIEET WHXCHEPHBIMA METOJAAaMH PAcueTOB
JUATHOCTUKHM CJIOKHBIX CHCTEM, OCHOBAMH MapaMEeTPUUECKOW W BUOPAIMOHHOM
JTUATHOCTUKH, MOJCIISIMHA JTUATHOCTUYECKUX CHUTHAJIOB U CIIOCOOAMH BBIJICICHUS
MoJIe3HOW  WH(pOpPMAlMd, HaBBIKAMHM TOWCKA, aHAJM3a ©  HCIOJIb30BAHUS
HOPMATHBHBIX W TIPaBOBBIX JOKYMEHTOB, B CBO€H TmpodeccrHoHaTLHOM
nestenpaoctr (ITK-1, 14).

«3» (YAOBJIETBOPHUTEJbLHO): BBHIIIOJHECHBI BCE MNPAKTUYECKUE 3aJaHUA,
MPETYCMOTPECHHBIC MPAKTHYCCKUMHU 3aHATHUSAMH C 3aMEYaHHSIMHU TPEIoaaBaTels,
OOYYarOIIMIICS OTBETHJI HAa BCE KOHTPOJILHBIE BOTIPOCHI C 3aMEYaHHSIMHU.

OOyuaromuiicst Ha YJOBJIETBOPUTEIHLHOM YPOBHE BJIaJIC€T HaBbIKAMU IOUCKA,
aHalM3a W WCIOJIb30BaHWS HOPMATHMBHBIX W TPABOBBIX JIOKYMEHTOB, B CBOEH
npoecCUOHANBHON  JEATEIbHOCTH, WH)XCHEPHBIMU METOJaMU  JIMarHOCTUKHU
CJIOHBIX CHUCTEM, OCHOBAMHU MapaMeTpUUYECKOW W BUOPAIMOHHOW JUATHOCTHUKH,
MOJICNIAIMA JUATHOCTUYECKUX CHUTHAJIOB M CIIOCOOAMH  BBIJCJTICHHS IOJIE3HOM
uH(bOpMaIuU, YMEHUEM ONPEACNATh 1e(DEKThl POTOPHBIX MAITUH U JIUHEHHON YacTH
MarucTpaibHbIX Tpybomnposoaos (ITK-1, , 14).

«2» (Hey/10BJIETBOPUTEIbHO): O0yUYaIOIIUICS HE BBITIOIHUI WM BBIMTOTHUII
HEMPaBWJIBHO  TPAKTUYECKUE 3aJaHHsl, MPEIYCMOTPEHHbIE MPAKTUYECKUMHU
3aHATHSMU; CTYICHT OTBETWUJ Ha KOHTPOJIbHBIC BOMPOCHI C ONIMOKAMU WM HE
OTBETHJI Ha KOHTPOJIbHBIE BOTIPOCHI.

OOyuaromuiicss He BIaJCeT HaBbIKAMHU TIOMCKA, aHAIM3a U HUCIOJIb30BAHUS
HOPMATUBHBIX U TPABOBBIX JOKYMEHTOB B CBOei mpodeccruoHaIbHOM
NEeSATeTbHOCTH,  METOJaMH  JIMarHOCTHKH  CJIOKHBIX  CHCTEM, OCHOBaMHU
napamMeTpuueckod W BUOPAIIMOHHOW TUArHOCTUKH, MOJCISIMH JHUArHOCTUYECKUX
CUTHAJIOB M CIIOCO0aMU BBIICIICHUS TIOJIE3HOW MH(OpPMAIMK, YMEHUEM OIPENeIsiTh

nedeKThl POTOPHBIX MAIIMH W JIMHEWHOW 4YacTh MarucTpPaibHBIX TPYOOTPOBOIOB
(TIK-1, 14).

2.3 Kpurepuu ouenku rectupoBanns (popmupoBanue komnerenuni ITK-
1, 14)

TecTupoBaHHe OIICHMBAETCSA B COOTBETCTBUM C MPOIEHTOM MpPaBUIbHBIX
OTBETOB, IAHHBIX CTYJACHTOM Ha BOIIPOCHI TECTA.

CranpmapTHass  [IKajga  COOTBETCTBUSL ~ PE3YJIbTAaTOB  KOMIIBIOTEPHOIO
TECTUPOBAHUS BBICTABIISIEMON OaITbHON OIICHKE:

- «OTIU4HO» - cBbIlIe 70,1% npaBUIbHBIX OTBETOB;

- «xopotoy - oT 50,1% 1o 70% npaBUIBHBIX OTBETOB;

- «ynoBaeTBOpUTENBHO» - OT 40,1% 110 50% NpaBUIBLHBIX OTBETOB;

- oT 0% 10 40% npaBUIBHBIX OTBETOB — «HEYAOBJIETBOPUTEIBHO.

CrannapTHbIN perjiaMeHT TECTUPOBAHUS BKIIFOUYAET:



- KOJIMYECTBO BOMPOcoB — 50;

- POJOJKUTENIBHOCTh TECTUPOBaHUA — 60 MUHYT;

- reHepanus Tecta u3 bT3 — MeTogoM cinydailHON BEIOOPKU;

- PEXHMM KOHTPOJIS — MKECTKUM (OTCYTCTBHE BO3MOKHOCTU TECTHUPYEMBIM
YBUJETH PE3yJIbTAT OTBETA HA BOIPOC TECTA B MPOLIECCE TECTUPOBAHMS).

«5» (OTJIMYHO): TECTUPYEMBIM JEMOHCTPUPYET CUCTEMHBIE TEOPETHYECKHE
3HaHUA, BJaJleeT TePMUHAMHU U 00JalaeT CIOoCOOHOCTBIO OBICTPO pearupoBaTh Ha
BOITPOCHI TECTA.

OOyuaromuiics:

Ha BBICOKOM YPOBHE BJIAJCET HABBIKAMM IOMCKA, aHAJIW3a U UCIOJIb30BAHUS
HOPMATHUBHBIX U MPABOBBIX JIOKYMEHTOB B CBOEH MPO(EeCCHOHATBLHOMN e TEIbHOCTH
(TIK-14);

Ha BBICOKOM YPOBHE BJIaJICET CIIOCOOHOCTHIO pa3padaThIiBaTh MEPOIIPHUSATHUS 110
CHUKEHUIO BPETHOTO BO3/IEHCTBUS TEXHOJIOTMYECKUX MPOIIECCOB U 00OpPYA0BaHMS,
UCIIOJIb3YeMbIX TIPH J100bIYE, TPAHCIOPTE M XPAHEHUU YTIJIEBOJOPOIHOTO CHIPhS
(TIK-1).

«4» (X0pomI0): TECTUPYEMBIM B LEJIOM JEMOHCTPUPYET CHUCTEMHBIE
TEOPETHUYECKHE 3HAHMS, BJAJEeT OOJIBIIMHCTBOM TEPMHHOB U  00Jajgaer
CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMIPOCHI TECTA.

OOGyuaronuiics:

XOpOIIO  BIAJAEET HaBbIKAMU I[IOMCKA, aHajlu3a W  HCIOJIb30BAHUS
HOPMAaTHBHBIX U TIPABOBBIX JOKYMEHTOB B CBOEH MPoheCCHOHAIIBHON AesTeTbHOCTH
(TIK-14);

XOpOIIO BJIAJIEET CIIOCOOHOCTHIO pa3padaThIBaTh MEPOIPUSITHS MO CHUKEHUIO
BPETHOTO  BO3JCHCTBHUS  TEXHOJIOTMYECKMX TMPOIECCOB U  00OpyJa0BaHMS,
UCIIOJIb3YeMbIX TIPH J00bIYE, TPAHCTIOPTE M XPAHEHUU YTIIEBOJOPOIHOTO CHIPHS
(TIK-1).

«3» (YIOBJIETBOPHUTEJIBHO): CHCTEMHBIC TEOPETUYECKHWE 3HAHUA Y
TECTUPYEMOI'0 OTCYTCTBYIOT, OH BIAJ€ET HEKOTOPHIMU TEPMHUHAMU M HA BOIPOCHI
TeCTa pearupyer J0CTaTOYHO MEIJIEHHO.

OOGyuaronuiics:

Ha YJOBJICTBOPUTEIILHOM YPOBHE BJIaJieeT HAaBbIKAMU TIOMCKA, aHalv3a |
UCIIOJIb30BaHUsI ~ HOPMATUBHBIX UM MPABOBBIX  JIOKYMEHTOB B  CBOEH
npodeccuonanpHoi AestensHoctr (ITK-14);

Ha Y/JOBJIETBOPUTEIBHOM YPOBHE BIIAJICET CIOCOOHOCTBHIO pa3padaThIBaTh
MEPONPUATHS TIO CHUYKEHHUIO BPEIHOTO BO3JACHCTBUSI TEXHOJIOTMYECKHUX MPOIIECCOB
U 000pyJOBaHUS, WCIOJB3YEMbIX TIpH J00bIYE, TpPaAHCIIOPTE U XPaHCHUHU
yrieBoopoaHoro ceipbs (ITK-1).

«2» (HeyIOBJIETBOPHUTEJBHO): CHCTEMHBIE TEOPETUUYECKUE 3HAHUS Y
TECTUPYEMOI'0 OTCYTCTBYIOT, TEPMUHOJIOTUEW OH HE BIAJEET M Ha BOMPOCHI TECTa
pearupyeT MeIJIEHHO.

OOyuaromuics:

HE BJIaJICET HABbIKAMM MOKCKA, aHaM3a U UCIOJIb30BaHUS HOPMATUBHBIX U
IIPABOBBIX JOKYMEHTOB B CBoOei npodeccrnoHabhoi nestenprocT (ITK-1, 14);

HE BJANEET CIOCOOHOCTBIO pa3pabaThIBaTh MEPOINPHUATHS IO CHIDKCHHIO
BPETHOTO  BO3JEHCTBUS  TEXHOJIOTMYECKUX MPOLECCOB U  00Opy/IOBaHUS,



HCIIOJBb3YCMBIX IIPpH I[O6BI‘IG, TPAHCIIOPTEC W XPAHCHHUHU YIJICBOAOPOIHOTO CBhIPbA

(TIK-4).

2.4 UtoroBple nNoka3areid 0aJ1JIbHOM OLEHKU C(POPMHUPOBAHHOCTH

«3HATb/yMeTb/BJIAIETh)»:

KOMIIETEeHIIUH MO JUCIUILJIMHE B pa3pe3€c 1€CKPpUInTopoB

ITK-1 CriocoGHOCTBIO MPUMEHSTH MPOLIECCHBIM MOAXO0/ B NMPAKTUYECKON JESATEIBHOCTH, COUETATh
TEOPHIO U IPAKTUKY

IMoka3arenu Kpurtepuu oneHnBanus
2 3 4 5
3Hartb: HayuHble | OOyuaromuiics OOyuarouuiics OOyuarouuiics OO6yuarouuiics
U TIPAKTHYECKUE | JIGMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET JI€MOHCTPHUPYET
OCHOBBI MIOJIHOE HEIOJIHOe YaCTUYHOE HOJIHOE
TEXHUYECKOM OTCYTCTBHUE WJIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JUAarHOCTUKU U | HEIOCTaTOYHOE 3HaHUI Hay4yHbIX | 3HAHUH HAyYHBIX | 3HAHUI HAy4YHBIX
METO/IOB €€ COOTBETCTBHE OCHOB OCHOB OCHOB
HPaKTUYECKON 3HAaHUI HayyHBIX | TEXHUYECKOM TEXHUYECKOM TEXHUYECKOM
peanu3anuu Ui | OCHOB JTMAarHOCTUKA U | TUArHOCTUKHU H JMarHOCTUKH U
o0ecrieueHus TEXHUYECKOH METOJIOB €€ METO/I0B €€ METO/I0B €€
HaJEKHOU JUarHOCTUKU U MIPAaKTUYECKOU IIPaKTUYECKON IIPaKTUYECKON
paboThI METO/IOB €€ peanu3auu peanu3anuu, peanu3anuu
TEXHOJIOTHYEC- MPAKTUYECKON Jlomyckatorcst OJTHAKO
KHX CUCTEM peanu3anum 3HAYUTEJbHbIE JIOIyCKAI0TCS
OIINOKH, HE3HAYUTEIIbHBIC
MPOSIBISIETCS OLIMOKH,
HEI0CTaTOu- HETOYHOCTH,
HOCTb 3HaHWH MO | 3aTPyAHEHUS IpU
pany AHATTUTHYECKUX
nokasatesnei u oTepaLusx
pas3zeinos
YmMmers: Ooyuaromumiics He | OOyuaromuiics OO6yuaromuiics OO6yuaromuiics
peaTu30BBIBaTh | yMEET HIIH B JEMOHCTPHPYET | IEMOHCTPUPYET JIEMOHCTPHUPYET
IPOILIECCHBIN HE/0CTaTOYHOU HETOJIHOe YaCTUYHOE HOJTHOE
MIOJIXO/T TIPA CTETIeHH yMeeT YMEHHUE COOTBETCTBHE COOTBETCTBHE
NPaKTUYECKON OCYIIECTBIIATh peanu3oBathb yMEHUH OCYILECTBICHUS
peanu3aIm MIPOIIECCHBIN MPOIIECCHBIN OCYIIECTBIICHHS ITOPUTMUYE-
METO/I0B MOJIXO ITPH MOJIXOJ IIPH QITOPUTMUYECKON | CKOM
TEXHUYECKOM MPAaKTUYECKOU MPAaKTUYECKOMN MIOCJIEIOBATEIbHO | IIOCIEIOBATEIIbH
JTMarHOCTUKU peanu3anuu peanu3aiuu CTH Ollepauuii Ipu | OCTH omepanui
METOIOB METOIOB MPAKTHYECKON npu
TEXHUYECKON TEXHUYECKOM peanu3aiuu PaKTUYECKOH
TMAarHOCTHKH JTMarHOCTHKH METOIOB peanm3aim
Jlonmyckarorcst TEXHUYECKOM METO/I0B
3HAYUTEIbHBIC JIMAarHOCTHKH, TEXHUYECKOM
OIIIMOKH, OJHAKO JIHArHOCTHKH,
HPOSIBISIETCS JIOIyCKAI0TCS 3HaHHE
HEI0CTaTOu- HE3HAUUTENIbHBIE | TEOPETUYECKUX U
HOCTb 3HaHWH MO | OIINOKHU PaKTUYECKUX
pany OCHOB Kypca

nokasarelie u
pasaenoB




Baaners:
aNropuTMamMu
nocineaoBare-
JBHOCTH
onepauuii npu
MPAKTUYECKOU
peanuzanuu
METO/IOB
TEXHUYECKOU
JIMAarHOCTUKH,

OO6yuaromuiicst He
BT
MIPOIICCCHBIM
MOAXOOM TpHU
MPaKTUYECKOU
peanu3anuu
METOJIOB
TEXHUYICCKOU
JINarHOCTUKU

OO6yuarommmiics
HE MOJIHOCTHIO
BIIaJICET
MIPOIIECCHBIM
MOJXOIOM TPH
MPAaKTUYECKOMN
peanu3anuu
METOJIOB
TEXHUYECKOH
JHArHOCTHKH,
JOTTyCKaeT
3HAUUTCILHBIC
OIINOKH,
HCIEITEIBACT
CePbE3HbIC
3aTPyAHCHUS
MIpU IPUMEHEHUHN
HaBBIKOB B
HOBBIX
CUTYAIUSIX

OO6yuaromuiicst
BJIaJICET
POLECCHBIM
MOJXOJIOM MpHU
MPaAKTUYECKOU
peanuzanuu
METOJIOB
TEXHUYECKOU
JTMarHOCTHKH,
OJIHAKO
JIOTTYCKaIOTCs
HE3HAYUTEIIbHbIC
OLIMOKHU U
HETOYHOCTH,
3aTpyaHEHUS MPU
IIEPEHOCE YMEHUU
Ha HOBBIC
CUTYyaIuu

OOGyuarommiicst B
IIOJIHOM 00BeMe
BJIafceT
MPOLIECCHBIM
MOJIXOJ0M IPH
MPAKTUYECKOU
peanu3anuu
METOJIOB
TEXHHUYCSCKOU
JIUarHOCTUKU

IMIK-10 10 cmocoOHOCTh aHaMM3UpPOBaTh HHGPOPMAIMIO MO TEXHOJIOTHYECKHM IpolieccaM |
TEXHUYECKUM YCTPOHCTBaM B 00JacTh OypeHUs! CKBaKWH, 10ObIYM HE(TH U raza, MPOMBICIOBOTO
KOHTPOJIS U PETYIMPOBAHMS U3BJICUEHUS YTIIEBOJOPOAOB HA CYIIE U HA MOPE,

3Hartb: Metoasl, | OOyuarommiics OO6yuarommiics OO6yuarommiics OO6yuarommiics
o0opy/soBaHUE U | IEMOHCTPUPYET JEMOHCTPUPYET | JOCTATOYHO JEMOHCTPUPYET
MIPUEMBI MOJTHOE HETIOTHOE XOPOIIIO 3HAECT MOJIHOE
JMarHOCTHKHU OTCYTCTBHE COOTBETCTBHUE METO/IbI, COOTBETCTBHUE
TEXHUYECKOT'O 3HAaHUH METOJIOB, 3HaHUH METOJIOB, | 00OpYJIOBaHUE U 3HAHUN METOJIOB,
o0opynoBaHu, o0opynoBaHus U 000Opy/OBaHUS U | IPUEMBI o0opynoBaHus U
€ro TEeKyIIero u | MpUeMoOB MIPUEMOB JTUAarHOCTUKHU IPUEMOB
KalmUTaJIbHOTO JUArHOCTUKHU JUAarHOCTUKHU TEXHOJIOTHYEeC- JUAarHOCTHKHU
peMoHTa TEXHOJIOTHYEC- TEXHOJIOTHYEC- KOTO TEXHOJIOTHYEC-
KOT0 KOT0 o0opynoBaHus, KOT'0
o0opynoBaHUs, o0opynoBaHus, €ro TeKYIIEro u o0opynoBaHUs,
€ro TEeKyIIEero u €ro TeKyIIero 1 | KaluTajabHOTO €ro TeKyLIero u
KA TaJIbHOTO KamuTaJIbHOTO PEMOHTA, KalmuTaIbHOTO
peMoHTa PEMOHTA; JOTyCKaeT peMoHTa
JIOTTyCKaeT HE3HAYHUTEIIbHBIC
3HAUYUTENbHbIE OIIMOKY U
OIIHUOKH U HETOYHOCTH
HETOYHOCTHU
Ymersb: OO6yuarommiics OO6yuarommiics OOGyuarommiics OO0yuaromuiicst
OCYULIECTBIISITh JEMOHCTPUPYET JEMOHCTPUPYET | AEMOHCTPUPYET J€EMOHCTPUPYET
JTUAarHOCTHKY TTOJTHOE HETIOTHOE XOpoIliee yMEHHE | MOJTHOE YMEHUE
TEXHOJIOTHYEeC- OTCYTCTBHE yMEHUE JMAarHOCTUPOBATh | IUATHOCTUPO-
KOTO YMEHUS JUArHOCTUPO- TEXHOJIOTHYECKOE | BaTh
o0opymoBaHus, OCYIIECTBIISTh BaTh obopymoBaHue, TEXHOJIOTHYEC-
€ro TeKylui u JUarHOCTUKY TEXHOJOrHYec- €ro TeKyIui u Koe
KanuTaJlbHBIN TEXHOJIOTHYeC- KOE KaluTalbHBIN obopyoBaHue,
PEMOHT KOT0 o0opyoBaHue, PEMOHT, €ro TeKyIui u
obopynoBaHus, €ro TeKylun u IOIYyCKAaeT KanuTaJIbHbIN
€ro TeKyIui 1 KalnuTaabHbINA HE3HAYUTENIbHbIE | PEMOHT;
KaluTaIbHBIN PEMOHT; OIIMOKU U




PEMOHT JOITyCKaeT HETOYHOCTH
3HAYUTENbHBIE
OLIMOKY U
HETOYHOCTH
Baanern: Obyuaromuiica He | OOyuaromuiics OO6yyaromuiics OO0yuaromuiicst B
METOJIaMH, BIIQJICET JEMOHCTPHUPYET | JOCTATOYHO JEMOHCTPHPYET
000pyJIOBaHUEM | METOJIAMH, HETIOJTHOE XOPOIIO BJIAZICET | TIOJTHOE
U TIprueMaMu 00Opy/IOBaHUEM U | BIIAJICHHE METOJIaMH, BJIQJICHUC
JIMarHOCTUKU npueMaMu METO/aMH, 000pYyJIOBaHUEM U | METOJIaMH,
TEXHOJIOTHYEC- JTUArHOCTHKH o0opynoBaHuEM | IpUEMaMHu o0opyoBaHueM
KOTO TEXHOJIOTUYeC- U TIpUeMaMu JTMarHOCTHKU U pUeMaMu
o0opymoBaHus, | KOTO JTMArHOCTHKHU TEXHOJIOTHYeC- JTMarHOCTHKHU
€ro TEKYyIEro u | 00opyAoBaHMUs, TEXHOJIOTHYEC- KOTO TEXHOJIOTHYEC-
KaIATaJIbHOTO €ro TeKYIIETo 1 KOT'O obopymoBaHus, KOTO
pEeMOHTa KaIluTaJIbHOT'O 00opy0BaHus, €ro TEKYILETo U 00opyI0BaHus,
peMoOHTa €ro TeKYyIEro ¥ | KaluTaJIbHOTO €ro TeKYIIETro U
KaIluTaIbHOTO pEeMOHTa KalUTaJIbHOTO
PEMOHTA; JOITYCKaeT peMoOHTa
JOITyCKaeT HE3HAYUTEIIbHBIC
3HAYUTEIIbHBIE OIIMOKY U
OLINOKH U HETOYHOCTHU
HETOYHOCTH

3. MeToanuyeckue MaTepuaJibl (THIIOBbIE KOHTPOJIbHBbIE 32/IaHKST), ONpe-
JeJISIIoIIMe MPoLeIypbl OLEeHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIN)
ONbITA AEATEeJbHOCTH, XaPAKTEPU3YOIIMX ITaNbl GOPMUPOBAHMS
KOMIIeTeH Uil

Koumponvhvle 3a0anus, npumensiemvle 8, pamMKax mexyweco u npomMedcymouHo2o
KOHMPOTIL NO OUCYUNTUHE, HOCAM YHUBEPCAIbHBIL XAPAKmep U npedycmampusaom
B03MOJCHOCMb ~ KOMNIEKCHOU  OYeHKu  6ce20  Habopa  Komnemenyull,
npedycmompennwvix Ol no oucyuniune.

3.1. Tekymuii KOHTPO.JIb (PA00TAa HA MPAKTUHYECKUX 3aHATHUSX)
(bopmupoBanune komnerennuii IIK-1, 2, 4, 9, 14)

HDI/IMCDHBIC BOIIPOCHI K TCCTUPOBAHUIO JJIA KOHTDOHBHOﬁ ToukH Ne 3:

Kaxnpiii Tect coctour w3 4 TECTOBBIX  3aJaHuid  (BOMPOCOB) U
MPEIOCTaBIsAET BO3MOXXHOCTh BBIOOpa W3 TEpEUYHs OTBETOB. TecThbl MPOBOASITCS
KaX7ble JABE HENEIM, KaK Ha ayJUTOPHBIX 3aHATHSIX, TaK U B 4Yacbl BHE CETKHU
pacnucanus. IlpaBuibHBIE OTBETHl pa3OUparOTCs Ha MPAKTUYECKUX W/WIH
JIEKIIMOHHBIX 3aHATUAX, & TAK)KE HA KOHCYJIbTALUSX.




3.2.1 Tect 1

PyOexnbiii KOHTpPOJIb Nel
. O6beMubI KOdhPunreHT HeGTH? PUBNUECKUN CMBICHT?
. UTo Takoe mopucTOCTh NOPO/IbI IJIACTA, BUJIbI IOPUCTOCTH, €AUHULIBI U3MEPEHUS?
. Uto Takoe nponunaemMocts? Buasl nponuiiaemoctu?
. 3akoH Jlapcu. ®usnyeckuii CMBICI U pa3MEpHOCTH K03 pULimeHTa mpOHULIAEMOCTH.
. IlonsiTEe PUKTUBHOrO IpyHTA.
. YenpHas NOBEPXHOCTh IOPOJI KOJIEKTOpa’?
. BeIBecTu cBsI3b MeX Ay HOPUCTOCTBIO U IPOHUIIAEMOCTBIO.
. UTo xapakTepu3yeT HAaChIIEHHOCTb?
. Kak 3aBucut ¢azopas npoHULIaeMOCTb U1 HEPTU OT BOJOHACHIILIEHHOCTH?
10. Ilpm kakux yCIOBUSX BO3MOXHA COBMecTHas (uibTpanus BOAbI, HEPTH W Tra3a B
KOJIJIEKTOpax?
11. KoaddummeHT npe30mpoBOAHOCTH — (PU3HUYECKHI CMBICI, pa3MepHOCcTH. Kak u mouemy
OTJIMYAIOTCS BhIpaXKEHUs K03(pPULIMeHTa Tbe30MPOBOIHOCTH /IS )KUAKOCTH U raza’?
12. HMaiite onpeneneHue ropHoMy, 3p(HEKTHBHOMY U IIACTOBOMY JaBJIeHUsM. Kak CBsi3aHBI
9TH JaBJIEHUS MeX1y co00ii?
13. Ilepeuncaute U naiiTe onpeaesieHns TEIUIOBbIX CBOMCTB rOPHBIX Opoa?
14. Kakoe BeiecTBO B MPUPOJIE UMEET HAUOOIBIIYIO TEINIOEMKOCTh?
15. Kak BIusilOT MOPUCTOCTb, MPOHUIIAEMOCTh M HACBHIIIEHHOCTh Ha TEIUIOBBIE CBOMCTBa
KOJIJIEKTOPOB?
16. Kakue Brl 3HaeTe 3a51exu yrieBogopoaoB?
17. CoctaB HedTeit?
18. Tlouemy HedTH KIacCUPUIMPYIOTCS 110 COAEPIKAHUIO CEPbI, MapapuHa U cMoJ1?
19. Yro Takoe JaBiieHUE HACBIIIEHNUS, Fa30BbIN (PaKTOp U Tazocojiepkanue?
20. 3akoH 'enpu. ®uznyeckuil CMbICT U pa3MEPHOCTh KOAPPUIIMEHTAa paCTBOPUMOCTH?
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3.2.2 Tect 2

1. Bsaskocth HedTH, 3akoH HbloTOHA, pu3mueckuil cMbIci KO3QGUIUEHTa TUHAMHUYECKON
BA3KOCTH?

2. Heptv ¢ HEHBIOTOHOBCKMMH CBOMCTBAMH, PEOJIOTUIECKHE YPABHEHHUS?

3. CocTaB NpUPOAHBIX U MOMYTHBIX I'a30B, CYXHE U )KUPHBIE ra3bl?

4. B yem 3akirovaercs MpaBWIO aJAUTHUBHOCTH MPHU OMUCAHUHM COCTaBa YTJIEBOJOPOIHBIX
ra3zoB?

5. TloHsiTue KpPUTHYECKOW TeMIlepaTypbl, KPUTHYECKOIO JaBJIEHUS W MPUBEACHHBIX
apaMeTpoB ra3oB?

6. YpaBHEHHS COCTOSHHUS ISl MJICANbHBIX, HEHJEaIbHBIX U YIJIEBOJOPOJIHBIX TIa30B?
[TonsiTHe KO3 PUIEHTa CBEPXCKUMAEMOCTH.

7. Kputndeckme mnapameTpsl MHOTOKOMIIOHEHTHBIX ra3oB. [lapumanbHoe naBieHue u
napuuaIbHbId 00beM?

8. ®a30Bo€ COCTOSHHE MHOTOKOMIIOHEHTHBIX CHCTEM B IUIACTOBBIX W HOPMaJIbHBIX
YCIOBUSAX?

9. Yro Takoe KprBasi TOYEK KOHJICHCAIIMH W KPUBask TOUEK mapooOpa3oBaHws?

10. Onumute (hazoBbId Mepexo A OAHOKOMIIOHEHTHOTO YIJIEBOIOPOIHOTO Tra3a.

11. B yem pa3Huua ¢a3oBbIX NEPEXOJOB Ul OJHOKOMIOHEHTHBIX 1 MHOTOKOMITOHEHTHBIX
ra3zoB?

12. CpoiicTBa ra30K0OHJeHCaTa, KPUKOHAEHTEPM U KPUKOHACHOAp, PeTPOrpaHbIe SIBICHUS B
ra30KOHICHCATHBIX 3ajIe)Kax?

13. IInacToBbIc BOJEI, X OCHOBHEIC CBOICTBA. BHIBI OCTaTOYHOI BOMBL.



14. 3aBHCHUMOCTh OCTaTOYHON BOJOHACHIIIIEHHOCTH OT MMOPUCTOCTH KOJUIEKTOpa?

15. Kak 3aBUCHT COCTOSIHHE BOJIOHE(TSAHOTO KOHTAKTA OT KAMJUISIPHOTO aBJICHUA?

16. Buapl miacToBBIX BOX M UX CBOicTBa?

17. BnusiHMe MOJICKYJISIPHO-TIOBEPXHOCTHBIX SIBICHHH HA COCTOSIHUE (DIIOWIIOB B 3aJICKU U
MIPOIIeCChl BEITECHEHUSI He(DTH BOIOH ?

18. [loHATHSA NOBEPXHOCTHOI'O HATSHKEHUS, KPA€BOr'0 yIila CMauMBaHUS U aare3un?

19. Kakue Buabl 23HEprun 00ecreynBaroT 100611y yIiIeBOI0OPOI0B U3 HeAp?

20. Ha3zoBuTE OCHOBHBIE PEKUMBI PA0OTHI HEPTIHBIX, HEPTETAa30BBIX U TA30BBIX 3aTIEKEH

3.3 Bonpochl 111 TPOMEKYTOYHOM aTTecTAlMU
IIpumepHBIe BOPOCHI K IK3aMeHY

. O6bemubIit k03P unrent HehTu? dOuznueckuii cMpIca?
. UTo Takoe mopucTOCTh NOPO/IBI IJIACTA, BUJIbI IOPUCTOCTH, EAUHUIIBI U3MEPEHUs?
. Uro Takoe npoHuuaeMocts? Bubl mponumaemoctu?
. 3akoH [lapcu. ®usnyeckuii CMBICI U pa3MepHOCTH K03 puiineHTa npoHUIIaeMOCTH.
. IlonsiTHEe PUKTUBHOrO IpyHTA.
. YenpHas NOBEPXHOCTh OPOJI KOJIEKTOpa?
. BeiBecTu cBsI3b MeX Ay HOPUCTOCTBIO U IPOHUIIAEMOCTBIO.
. Uro xapakTepu3yeT HaChIIIEHHOCTb?
. Kak 3aBucut ¢azopas npoHULIaeMOCTb U1 HEPTU OT BOJOHACHIILIEHHOCTH?

10. Ilpm Kakux yCIOBUSX BO3MOXHA COBMecCTHas (uibTpanus BOAbI, HEPTH W raza B
KOJIJIEKTOpax?

11. KoapduumeHt npe30npoBOAHOCTH — PU3NUYECKUIN CMBICI, pa3MepHOCcTH. Kak u mouemy
OTJIIMYAIOTCS BIpaXKEeHUs K03(pPULIMeHTa Mbe30MPOBOTHOCTH /IS )KUAKOCTH U Ta3za’?

12. Jlaiite onpenenenue ropuomy, 3¢pHEeKTUBHOMY U TUIACTOBOMY JaBieHUsM. Kak cBsizaHbl
3TH JAaBIEHUS MEX]Ly COO0M?

13. Tlepeuncnaute U naiiTe onpeaeneHns TEIIOBbIX CBOMCTB FOPHBIX Opoa?

14. Kakoe BemecTBo B pUpo/ie UMEET HauOOJIbIIIYIO TEIIOEMKOCTh?

15. Kak BIusOT MOPHCTOCTh, NMPOHUIAEMOCTh M HACBIIIEHHOCTh HA TEIUIOBBIE CBOMCTBA
KOJJIEKTOPOB?

16. Kakue Brl 3HaeTe 3a5exu yriaieBogopoaoB?

17. CoctaB HedTei?

18. Tlouemy HedTH KIacCUPUIMPYIOTCS 110 COAEPIKAHUIO CEPbI, MapapuHa U cMoJ1?

19. Yro Takoe naBiieHUE HACHIIIEHUS, Fa30BbIN (PaKTOP U Ta3ocojiepKanue?

20. 3akoH ['enpu. @uznyeckuil CMbICT U Pa3MEPHOCTh KOOPPUIIEHTAa PACTBOPUMOCTH?

21. Baskoctb HedTH, 3ak0H HpIoTOHA, pU3MUYEeCKUi CMBICT KOA(UIIMEHTa THHAMHYECKON
BSI3KOCTH?

22. He¢Tu ¢ HEHBIOTOHOBCKMMH CBOWCTBaMHM, PEOJIOTUUECKHE YPABHEHUS?

23. CocraB IpUPOIHBIX U MOMYTHBIX Ta30B, CYXUE U )KUPHBIE Ta3bl?

24. B uyem 3aKII04aeTcsl MPaBUIIO aJAUTUBHOCTU IIPU ONMCAHUM COCTaBa YIJIEBOJOPOIHBIX
ra3zos?

25. IloHsATHE KpPUTUYECKOW TEMIIEpaTypbl, KPUTUYECKOTO JaBJIICHHUA M IPHUBEACHHBIX
apameTpoB ra3oB?

26. VYpaBHEHHs COCTOSIHUS Ul WJCAIbHBIX, HEUACAIbHBIX M YIJIEBOAOPOJHBIX TIa30B?
[Tonsitne koaPuImeHTa CBEPXCIKUMAEMOCTH.

27. Kputuueckue napaMeTpbl MHOTOKOMIIOHEHTHBIX Tra3oB. IlapumanbHoe naBieHue u
napIuaibHbIA 00beM?

28. ®da3oBoe COCTOSIHUE MHOTOKOMIIOHEHTHBIX CHCTEM B IIJJaCTOBBIX U HOPMAaJIbHBIX
yCIOBUAX?

29. Yro Takoe KpuBasi TOUYEK KOHACHCAIIMH U KPUBask TOUYEK MapooOpa3oBaHus?

30. Onumute $ha3oBBIN IEPEXO/I A1 OJHOKOMIIOHEHTHOT'O YTIIEBOOPOIHOTO Ta3a.
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31. B ueM pa3Huna ¢a3oBbIX MEPEXOA0B JJIsI OJHOKOMIIOHEHTHBIX ¥ MHOTOKOMITOHEHTHBIX

razos?

32. CpoiicTBa ra30KOHJIeHCaTa, KPUKOHJEHTEPM U KPUKOHAEHOap, peTporpaaHble SBICHUS B

ra30KOHCHCATHBIX 3ajIexkKax?

33. IlimacToBBIE BOJBI, KX OCHOBHBIE CBOMCTBA. BUIBI OCTaTOYHOM BOJIBI.

34. 3aBUCUMOCTH OCTaTOYHOU BOJIOHACHIIIEHHOCTH OT MOPUCTOCTH KOJUIEKTOpa?

35. Kak 3aBHCHUT COCTOSTHHE BOAOHE(PTIHOTO KOHTAKTA OT KAIMJUIIPHOTO JIaBJICHUsS?

36. Buabl 1acTOBBIX BOJ U UX CBOiicTBa?

37. BrnusHrEe MOJIEKYISIPHO-TIOBEPXHOCTHBIX SBJICHUNM HA COCTOSTHUE (DIIFOMIOB B 3aJICKH U
MPOIIECCHI BEITECHEHUsI HE()TH BOIOH ?

38. IToHATHUS TOBEPXHOCTHOTO HATSHKEHUSI, KPA€BOI'O yIila CMAYMBAaHUS U aJIre3Un?

39. Kakue BuBpI DHEPTUH 00€CIICYNBAIOT JOOBITY YIIICBOIOPOIOB U3 HEAP?

40. Ha3oBuTEe OCHOBHBIC PEKUMBI PAOOTHI HEPTAHBIX, HEPTETa30BBIX U TA30BbIX 3AJICIKEH

3.3 IIpomMe:kyTOUYHBIH KOHTPOJIb (BONPOCHI K 3a4eTy) (popmMupoBanue

kommnetenmumii I11K-1, 14)

HaumenoBanue pa3jaesia
JUCHUILINHBI

Bomnpocsl

Beenenue. Lenb u 3agauun
Kypca.

duznyeckue CBOMCTBA nopona He(I)THHBIX M Ira30BbIX KOJIJICKTOPOB,
CBOMCTBA INIACTOBBIX JKHAKOCTEH U Ta30B, Ta30KOHACHCATHBIX
CMCC@I\/’I, METO/Ibl MX aHaJHW3a U BO3MOXKHOCTh BO3/ICHCTBHS Ha
II1acCT.

duznueckre CBOMCTBA
TOPHBIX MOPOJT —
KOJJIEKTOPOB HE(YTH U
raza. MexaHm4eckue u
TEIJIOBBIE CBOMCTBA
TOPHBIX TOPO/I.

Komnekropckue CBOMCTBA TOPHBIX MOPOJ. I’ panystoMeTpudecKuii
cocras nopoa. ITopuctocts ropHsIX MOpoA. Y aenbHas MOBEPXHOCTh
TOPHBIX ITOPOA. TPCHH/IHOBaTOCTB M KaBCPHO3HOCTH I'OPHBIX ITOPOU.

HccnenoBanue mopoBoro NpocTpaHcTBa. MexaHudeckue u
TEIUIOBBIE CBOMCTBA MOpo. HanpskeHHOE COCTOSTHUE MTOPOLL.
Jledopmartiust TOPHBIX MTOPOJ. YTIPyTrHe U3MEHEHUS KOJUIEKTOPOB.

Cocras, knaccupukamus
U ¢pU3nUecKue CBOMCTBA
HedTel.

CgoiicTBa rasza, KoHaeHcara, HepTH u mIacToBbiX Boa. CocTaB
He(TH U PUPOAHBIX ra3oB. CBoiicTBa HedTH. CBOliCcTBA
NPUPOAHBIX ra30oB. CBOMCTBA IUIACTOBBIX BO/I.

CocraB u pusmKo-
XUMUYECKHE CBOKCTBA
IPUPOJIHBIX I'a30B.

CaoiicTBa IpUpOIHBIX Ta30B. CBolicTBa HEPTHU B Ipeeiax 3aIexkKu.

®da3oBbie COCTOSIHUSI U
MpeBpaIlCHHS
YTJIEBOJOPOIHBIX CHCTEM

®da30BbI€ COCTOSIHUS YTIIEBOIOPOIHBIX cucTeM. Da3oBbie
npeBpareHus Bnusaue Bnaru Ha (a3oBble MPEeBpaIeHus
yrI1eBo10po10B. Da3oBOE COCTOSTHHUE CUCTEMBI «HEPTh—Ta3.

dopMupoBaHuE U
pa3pylieHue 3ajexen
HedTH U Ta3a

BriTecnenue Hedtu ropsiaeii Booil. BHyTpuriiactoBoe ropeHue.

IInacToBbIe BOJBI, MX
CBOMCTBA U COCTOSIHHE B
HedTecoaepkammx
KOJUIEKTOPAX.

Hedre u razootmaua miactos. ['a300Tmaua miacToB-KOJIEKTOPOB.
[ToBbimienue HepreoTnaun. BrirecHeHne HedTH BOION U
ra30MHU3TIOPUCTHIXCPET

PexxuMbl paboThI 3aJICKEH.

N3ydeHune xapakTepUCTUK YIIIEBOAOPOIHBIX 3aJICKEH.
I'azoruapaTHbIe 3a1€KHU.




3.3 Ilpumep Omsiera AJi9 3a4eTa

3AUETHBINA BUJIET Nel YTBEPXIAIO
MI1Y no pucruruinie «dusnka miactay Uit CTyIeHToB | 3aB. Kadeapoit
10 HANPAaBJIEHUIO MOArOTOBKH OaKanaBpoOB
21.03.01. «HedTterazoBoe geno» 2021r.

1. 1. YpaBHeHUs cOCTOAHMS 11 HACANBHBIX, HEUIECATBHbIX M YIIE€BOIOPOIHBIX ra30B?
[TonsTue koddunreHTa CBEpPXCHKUMAEMOCTH.

2. B yem pasHuma (a3oBbIX NEPeXOAOB NS OJHOKOMIIOHEHTHBIX U
MHOTI'OKOMIIOHEHTHBIX 'a30B?

3. BumsHue MONEKYISIPHO-TIOBEPXHOCTHBIX SBICHHH Ha COCTOSHHE (IIOMIOB B
3aJIe)H U MPOLIECCh BEITECHEHUS He(DTH BOAOI?




